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A DEVICE FOR FILTERING TOXINS, ETC., BY THE USE 
OF WATER PRESSURE. 

HlBBERT WlNSLOW HlLL. 
Minnesota State Board of Health Laboratories, Minneapolis, Minn. 

The use of gas or air pressure to drive toxins, or other bacterial 
fluids, which it is desired to filter, and at the same time to sterilize 
through bougies of porcelain etc., has been common for a long time. 
The ordinary aspiration filter is, of course, really a pressure filter, 
the limit of pressure being rather less than one atmosphere, and 
depending on the degree of exhaustion obtainable. But direct air 
or gas pressure — secured say by compression — has always presented, 
besides the mechanical difficulties, chemical or physical difficulties, 
dependent on the pressure-modifications of the action of the gases 
used upon the liquids to be filtered. 

It occurred to the writer that the interposition of a thin sheet of 
rubber between the surface of the liquid to be filtered and the liquid 
(air, gas, or water) which was used as the vehicle to transmit the 
pressure would at once remove almost all the objections which could 
be brought against pressure filtration. Because of its relative density 
and inelasticity, water presents so many mechanical advantages over 
air, that attention was concentrated wholly upon the use of water 
pressure. 

The device illustrated by the accompanying drawing is extremely 
simple in principle. A strong metal cylinder of appropriate size 
to contain the bougie, and a rubber bag, made to surround the 
bougie and to contain, say from one-half to one liter of the liquid 
to be filtered, are the sole requisites besides sufficient water pressure. 
Water may often be obtained from the laboratory tap under pres- 
sure of from 45 to 90 lbs. — say from 3 to 6 atmospheres. A small force 
pump may readily be provided which will supply 200 to 300 lbs. 
pressure. This water is admitted to the cylinder upon the outside 
of the rubber bag containing the liquid to be filtered. The pressure 
drives the rubber inward upon the contained liquid, and so upon 
the contained bougie, with a perfectly adjusted and uniformly dis- 
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Device for Filtering Toxins 
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tributed pressure. There is nothing to tear the rubber, which may 
be very thin; every drop of the contained liquid is filtered; the 
filtration is very rapid; and there is no question introduced as to 
the effect of the exposure of the liquid to air or gas under pressure, 
for it has had no such exposure. To reduce the pressure from say 
200 lbs. to normal, it is only necessary to shut off the source of the 
water pressure by turning a tap, and to allow the escape of a few 
cubic centimeters of water from the cylinder. The rubber bag may 
be refilled after each emptying very readily. 



